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Several hypotheses and evidence suggest the role of immune

system overactivity, including cytokine release syndrome, in the

severity of signs, symptoms, and multiorgan failure processes in

patients with coronavirus disease 2019 (COVID-19).1,2 Studies

have concluded that the elevation of TNF-a may be associated

with severe cases of COVID-19.3 TNF-a inhibitors have shown

to be effective in preventing lung injury in animal models.4 There-

fore, blocking TNF-a may play a reasonable intervening role in

COVID-19 disease modification.

Here the authors report a case of a 50-year-old male patient

undergoing coronary artery bypass graft (CABG) surgery,

with confirmed COVID-19 pneumonia, who successfully was

treated with adalimumab. The control chest computed tomog-

raphy (CT) scan also revealed radiologically improved lungs

without any complications.
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Case Report

A patient with acute myocardial infarction (fewer than 24

hours) was admitted to the authors’ department on July 19,

2020. He had been a smoker for the last 15 years, and no

extraordinary medical history was recorded. After he under-

went coronary angiography, it was revealed that he had three-

vessel disease. Thus, the patient was considered a candidate

for CABG surgery. The surgery was done on July 20, 2020.

During the surgery, the posterior descending artery was grafted

with the saphenous vein, and the left anterior descending artery

was bypassed with the left internal mammary artery. The left

ventricular ejection fraction (LVEF) was 55% before the sur-

gery.

The real-time polymerase chain reaction (RT-PCR), immu-

noglobulin M, and immunoglobulin G for severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2) were negative,

and the chest x-ray (CXR) and CT scan revealed no abnormal

findings before the surgery. The surgery was successful, and

the patient did not receive any blood products. The ejection

fraction after the procedure was 50%. In the first 24 hours after

CABG, the CXR still was normal, and the patient was alert

and oriented. However, by the second day aftersurgery, the

patient complained of shortness of breath, dyspnea, and dizzi-

ness, which were not modified with O2 administration. The

patient developed fever (39.1˚C) and leukocytosis.
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Meropenem, 1 g TDS , and vancomycin, 1 g BD, were admin-

istered for the patient as empiric therapy. Due to the COVID-

19 pandemic, he also received hydroxychloroquine, 200 mg

BD, and lopinavir/ritonavir (200/50 mg) two tablets BD, based

on Iranian national COVID-19 guidelines. On the third day,

the patient had cardiac arrest. Fortunately, cardiopulmonary

resuscitation (CPR) was successful, and the patient underwent

mechanical ventilation. Following the stability of the patient,

chest CT imaging revealed massive involvement of the lungs.

The second RT-PCR for SARS-CoV-2 confirmed COVID-19

pneumonia in the patient.

Based on the comment published in terms of the necessity of

conducting trials evaluating the beneficial effects of anti-TNF-a
therapy in COVID-19,5 adalimumab (CinnoRA, CinnaGen, Iran),

a fully human monoclonal anti-TNF-a antibody, was adminis-

tered subcutaneously to the patient on the second day of intubation

(third day postsurgery) at 40 mg. Moreover, the patient received

standard of care, including oxygen and fluid support, 40 mg of

pantoprazole daily for stress ulcer prophylaxis, and 40 mg of

enoxaparin daily for deep vein thrombosis (DVT) prophylaxis.

Meropenem and vancomycin were discontinued.

On the fourth day after intubation (fifth day after surgery),

the patient was extubated with stable vital signs. The control

CT scan on the same day of extubation (after stabilizing)

revealed radiologically improved lungs. The O2 saturation was

increased to 96% from 88%. Respiratory rate was decreased

from 32 to 23 breaths/min. White blood cells also were

reduced from 19.0£ 109/L to 10.0 109/L. The patient became

afebrile, and the cardiac medications, including metoprolol,

nitroglycerin, atorvastatin, aspirin, and clopidogrel , were initi-

ated for him. The serial CT imaging of the patient is shown in

Figure 1.
Fig 1. Review of serial computed tomography (CT) scans of a 50-year-old man with

scan of lung shows bilateral multifocal patchy area of consolidations (*) on first da

injection of adalimumab. It shows partial resolution in the previous consolidations a

final CT scan images (C, F) four days after treatment, complete resolve is identified.
Discussion

Adalimumab was shown to be an effective treatment for the

management of patients with COVID-19 disease. Studies have

shown that immune response management could reduce com-

plications in COVID-19 patients.2,6,7 TNF-a is an inflamma-

tory cytokine involved in acute phase reaction and mostly is

secreted via macrophages.8,9 This cytokine is associated with

deterioration of lung function in COVID-19 pneumonia.10

Excessive production of TNF-amay be immunosuppressive.11

Some experimental reports have shown that anti�TNF-a ther-

apy is associated with disease amelioration in mice with influ-

enza or respiratory syncytial virus (RSV).12 Hence,

medications inhibiting TNF-a may help ameliorate the inflam-

matory response in human lung disease. It is believed that a

single dose of a TNF-a inhibitor might reduce pathologic

immune response in COVID-19 via decreasing inflammatory

mediators, exudate, and cellularity.5 Some authors believe that

conducting trials evaluating the beneficial effects of TNF-a
seems crucial in this respect.5

A study showed that patients with rheumatologic disorders

who were already on TNF-a inhibitors developed less-severe

forms of COVID-19.13 Tursi et al. suggested that adalimumab

may be beneficial not only in improving Crohn disease symp-

toms, but also in treating COVID-19 in these patients.14 Conti

et al. reported the case of a patient with psoriasis who was on

adalimumab therapy and did not develop COVID-19�related

symptoms despite close contact with the infected patients.15

Based on the evidence regarding the proliferation of mono-

cytes expressing TNF-a in severe COVID-19 patients, some

studies supported the use of anti�TNF-a agents in this

regard.16,17 Valent et al. reported a case of a psoriatic man on
confirmed coronavirus disease 2019 bronchopneumonia: axial noncontrast CT

y of admission (A, D). Second CT scan (B, E) was performed two days after

nd left-sided pleural effusion () as a result of partial response to treatment. On
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adalimumab therapy every two weeks for almost a year, who

rapidly recovered from COVID-19. 15 The patient in the

authors’ department also rapidly recovered. However, he did

not have a previous history of receiving adalimumab. This

report’s novelty lies in the speed of the effect observed on the

patient and the lungs’ healing. There are several anti-TNF-a
agents with the same mechanisms available, including inflixi-

mab or etanercept. The authors chose adalimumab based on its

potential beneficial effects reported in the literature for

COVID-19 and lower risk of hypersensitivity reactions. Adali-

mumab was shown to be a promising agent for COVID-19

inflammation control.

There was another case report of a man who developed

COVID-19 symptoms with negative RT-PCR results shortly

after cardiac surgery. He received 150 mg of oseltamivir,

800 mg of hydroxychloroquine, followed by 400 mg, and

500 mg of azithromycin, followed by 250 mg daily, suggested

by the Turkish Republic Ministry of Health. The patient

became afebrile the third day after treatment, and the vital

signs were stable by the fifth day of surgery.18

Another point to consider is that cardiac surgery is associ-

ated with a significant increase in some inflammatory markers,

including TNF-a and high-sensitive CRP.19,20 TNF-a is con-

sidered a mediator for the pathogenesis of myocardial infarc-

tion and may cause heart damage after surgery.21 Moreover, it

has been shown that COVID-19 is associated with cardiac

complications, including changes in myocardial demand and

supply leading to further myocardial infarction.22 Hence, con-

sidering the patient’s concomitant cardiac surgery and

COVID-19 development, adalimumab seemed a reasonable

therapeutic agent that may be beneficial for managing both

heart and lung injury.

Adalimumab is a recombinant fully human IgG1 monoclo-

nal antibody that binds to TNF-a and inhibits its interaction

with the p55 and p75 cell surface TNF receptors.23 Some stud-

ies have shown the suppressive effects of adalimumab on C-

reactive protein, IL-6, and matrix metalloproteinases (MMP-1

and MMP-3) related to tissue remodeling and matrix destruc-

tion.23 The decrease in MMPs activities also can help to con-

trol COVID-19 tissue damage.24 According to the current

knowledge of the authors and the mentioned evidence, adali-

mumab may be a valuable therapeutic agent for the manage-

ment of patients with COVID-19 pneumonia considering its

rapid clinical responses. Further trials are needed to confirm

its beneficial effects.
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